Abstract-
INTRODUCTION
N an electric power system, a fault or fault current is any abnormal electric current. For example, a short circuit is a fault in which current bypasses the normal load. An opencircuit fault occurs if a circuit is interrupted by some failure. In three-phase systems, a fault may involve one or more phases and ground, or may occur only between phasesIn a "ground fault" or "earth fault", current flows into the earth. [1] The prospective short-circuit current of a predictable fault can be calculated for most situations. In power systems, protective devices can detect fault conditions and operate circuit breakers and other devices to limit the loss of service due to a failure. The analysis of these types of faults is often simplified by using methods such as symmetrical components. [2] The design of systems to detect and interrupt power system faults is the main objective of power-system protection. Some power system faults there. they are, Transient fault , Persistent fault Symmetric fault, Asymmetric fault, Bolted fault, Realistic faults Arcing fault. Power transmission systems use protection relays to detect and clear different types of faults as soon as possible with total selectivity in order to minimize damages in the power elements that form the electrical power network as well as to reduce the instability in the network caused by such faults. [3] In those systems that supply important loads like cities or factories, there are many overhead-cable transition stations that supply those loads. Some transmission lines have two different parts, one is the underground cable side and the other one is the overhead side [4] .
A transient fault is a fault that is no longer present if power is disconnected for a short time and then restored [5] or an insulation fault which only temporarily affects a device's dielectric properties which are restored after a short time. Many faults in overhead power lines are transient in nature. When a fault occurs, equipment used for power system protection operate to isolate the area of the fault. A transient fault will then clear and the power-line can be returned to service. [6] Unsymmetrical fault which occurs between one or two phases and/or the ground for example between a phase and the ground, between two phases or between two phases and the ground. An asymmetric or unbalanced fault does not affect each of the three phases equally.
II. OVERHEAD TRANSMISSION LINE
An overhead power line is a structure used in electric power transmission and distribution to transmit electrical energy along large distances. It consists of one or more conductors (commonly multiples of three) suspended by towers or poles. [7] Since most of the insulation is provided by air, overhead power lines are generally the lowest-cost method of power transmission for large quantities of electric energy.
A transmission line is a specialized cable or other structure designed to conduct alternating current of radio frequency, that is, currents with a frequency high enough that their wave nature must be taken into account. in that transmission line single line to ground fault, double line to ground fault, three phase fault are occur. [9] Transmission lines use specialized construction, and impedance matching, to carry electromagnetic signals with minimal reflections and power losses. The distinguishing feature of most transmission lines is that they have uniform cross sectional dimensions along their length, giving them a uniform impedance, called the characteristic impedance, to prevent reflections. Types of transmission line include parallel line (ladder line, twisted A Novel Protection Method for Unsymmetrical Fault Detection of Overhead Transmission Line by Using DWT M. Nandhini and S. Srinivasan I pair), coaxial cable, and planar transmission lines such as strip line and micro strip [10] .
III. DISCRETE WAVELET TECHNIQUE BASED FUZZY CONTROLLER
Discrete wavelet transforms (DWTs), including the maximal overlap discrete wavelet transform (MODWT) , and analyze signals and images into progressively finer octave bands. [11] 
The Wavelet Toolbox functions to analyze signals and images using decimated (down sampled) and non decimated wavelet transform. Use multi signal analysis to reveal dependencies across multiple signals. Determine the optimal wavelet packet transform for a signal or image. Use the wavelet packet spectrum to obtain a time-frequency analysis of a signal. Use lifting functions to implement perfect reconstruction filter banks with specific properties.
The transform of a signal is just another form of representing the signal. It does not change the information content present in the signal. The Discrete Wavelet Transform provides a compact representation of a signal in time and frequency that can be computed efficiently. In wavelet analysis, we often speak of approximations and details. The approximations are the high-scale, low-frequency components of the signal. The details are the low scale, high frequency components The DWT is defined by the following equation.
Where φ (t)is a time function with finite energy and fast decay called the mother wavelet Equation (1) shows that it is possible to build a wavelet for any function by dilating the function φ (t) with a coefficient, and translating the resulting function on a grid whose interval is proportional. The DWT analysis can be performed using a fast, pyramidal algorithm related to multi rate filter banks. In the pyramidal algorithm the signal is analyzed at different frequency bands with different resolution by decomposing the signal into a coarse approximation and detail information. The coarse approximation is then further decomposed using the same wavelet decomposition step. This is achieved by successive high-pass [n] and low-pass h[n] filtering of the time domain signal and is defined by the following equations:
The outputs of the high pass (g ) and low pass (h) filters, respectively after down sampling. Simply put, it is fuzzy code designed to control something, usually mechanical. They can be in software or hardware and can be used in anything from small circuits to large mainframes. FAULT DETECTION SYSTEM A substation is a part of an electrical generation, transmission, and distribution system. Substations transform voltage from high to low, or the reverse, or perform any of several other important functions. [12] Between the generating station and consumer, electric power may flow through several substations at different voltage levels. A substation may include transformers to change voltage levels between high transmission voltages and lower distribution voltages, or at the interconnection of two different transmission voltages. [13] A circuit breaker is an automatically operated electrical switch designed to protect an electrical circuit from damage caused by excess current, typically resulting from an overload or short circuit. Its basic function is to interrupt current flow after a fault is detected. [14] The circuit breaker must firstly detect a fault condition. the conditions are switching of phase A, switching of phase B, Switching of c. [15] The Three-Phase Breaker block implements a three-phase circuit breaker where the opening and closing times can be controlled either from an external Simulink signal (external control mode), or from an internal control timer (internal control mode). In this project, the new protection method is based on the measurements and analysis of the currents, voltages. Discrete wavelet technique for identifying the transmission line faults. Faults are line to ground, double line to ground and three phase faults. WT used to extract information from three phase current signals and to process the high frequency details to derive information about the fault. Simulation results show the logic is fully deterministic, easy to understand, and also the classifier operation is fast and reliable. Simulation results are verified under various fault cases using MATLAB/simulink.
A. Simulink Circuit Model

VII. FUTURE WORK
Adaptive Neuro Fuzzy Interface System(ANFIS) is implemented for future work instead of DWT(Discrete wavelet technique) based fuzzy controller. by using this, the power factor is connected on the load side with the measured voltage values from the transmission line against single line to ground , double line, three phase fault.
